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(54) SUSPENSION DEVICE FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the 
comfortableness of riding and operability of vehicle by 
forming shock absorbers so that the damping force 
thereof can be changed in a low-speed area of the 
telescoping speed, and controlling actuators so that the 
damping force of the shock absorbers is changed in 
response to the absolute value of the relative speed 
between wheels and a car body and the direction. 
SOLUTION: Shock absorbers 10FR, 10FL, 10RR, 10RL 
are formed so that the damping force thereof in a low- 
speed area of the telescoping speed can be changed. 
Damping force of these shock absorbers 10FR, 10FL, 
10RR, 10RL control and drive for change of actuators 
2FR, 2FL, 2RR, and 2RL provided on the car body by an 
absorber control computer 8. With an experimental 
information, comfortableness of riding and operating 
stability of vehicle are changed large dependency on the 
damping force characteristic in the low-speed area. With 
these shock absorbers 10FR, 10FL, 10RR, 10RL having 

this structure, since a clearance is adjusted and damping characteristic in the low-speed area 
can be changed, optimal comfortableness of riding and operating stability are obtained. 
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fc 3 8 t <DNlVO)%L#(f)%tm$Pf®t *>* 'J 7 4 X 

[0 0 3 6] ^151 8<DTai-l*, X/0U^4 1 

HS**irt^*, ^<-x/<;u^4 1 1*, TS3 8ta* 
^2 1 ^©a(»a)aa*»«-r*«fcai=«i***iT^ 
n«i 8<Drtwi=(*, a*(Df*»a(*F 0IL n 
«2oa>rt»sr*s3ta-r*t*ic % a«S2isws 

[0037] 04(4. @3lC^Lfcv3^^7^V-M* 

©«i*iiia>a:*H^**. @40£¥^(cii. ±^3 
4»bTi3 8fl^a>sK«a>aa«ttS^««A«» 

^fc, H4 0)**»lc»4TS3 8^6±S 

3 4«^o>3St(*©ssa*»8t-««rt»»*^**ir^ 

[0 0 3 8] exh>P'^ KI 60)M§UlCli, tO>tt^ 

«iciia-r*aii4 0A«fait6*irt**. a»4oi*. 

^gSP4 0at, *SS4 0 a0T*^Btf 4^S»4 
Obt^ixtl>^o IB4 0©*S»4 0ai/j»g» 
40bt<D«JW»i:ii i a«4 0c 3S»<»«* *ITL^ 
So C0ag&4O(7>^SfiP4OalCli, ±^(D7^fa. 
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x-*«Mttrr* cilery ex h>Py K1 60>&# 
[0 0 3 9] mmo v K4 20)±^l±, exh>n«yK 

1 60>±»^aLr*jy, im*2o 1 cwywit^ 

7^^^x— $i 2 ra i^Ltt^o 7*^3.X-$2 
14, ECU8^&0>«*lcjSi:riHBay K4 2*e 
X h>Py K1 6<D£##|Sj|::;ttoTi8i&£l*6fcOT? 

&y, xx'vtf>^-^ar/*-vftifa>5E»i 
^es«Mt*i=j:y«tt$4i«. 

[0 0 4 0] Vmuv K4 2I4. aS*pT«^Ka)«fi£ 

«tta>-o-c*y. as&4oa>*&ft4o aort^y 

fc/J** S'J*S» 4 2 a <b, /hSW4 2 atf) 

T«»#lc»*4*lfcRlt»4 2bfc*«itr^*. IS 
»n^K4 2l±, R«!«4 2 b05fc*tfffi»4O<D/J*£ 

«uob^*AT*«fc?i::M**iTiv&. rh«4 2 

b(DttJl®£, aSS4 0<D««4 0ct©P B 1(Cfi^y7 

7>xcjWkj4**iti**. 

[004 1] HBP? K4 2 0>ftJSa)/J>&»4 2 a£y 

±*a>»tt(ci*oy>y4 3 3b<8***ir^ft 0 oy> 

y4 3(=<fcy. MfiP? K4 2a>/Jvft»4 2a©nHi: 

a»4 0<&*g*M0aa>rt«£a>mfc, »«(oaaffi 

Pp14 4*<[I/££;»XTI>6o C0)ji3I^P H l4 41*. $'J7 

7^c^it, ffi»4oa)/M£ffi4 0ba)Mtfsm 

£SaLTl*4. 

[0 0 4 2] ex h>P9 K1 6(Cfi, *0>a*lR](=K 
t/T, ±^3 4<tSii^Ppl4 4(!:^iIii"r^5iil^4 6 

aWSiffctiri**. ex h>py K1 6ici4, * 
o>g^iaiicffitfr, aB4o©/MS«B4 0bfl>rt»ap B i 

t*!36i: £ga<r&iiaS&4 7 *><Iftltb;h,Tl>£ 0 
[0 0 4 3] mmny K4 2I4, B* Lfcl**5>«=8 
l^T. a»40<D*S«4Oai:Jj|*Lrfey, *a>± 
$$#7*^x-* 2 FR £ffi^LTl^o COfcrf), 
7>faI->2H|i:*«lttP!> K4 2jMB«U C 

*il=J:yMP^ K4 2(D±TttB*«<k*i**ci: 
[0 0 4 4] ex h>ay Ki 6(D/J*S»tt©rtJB(c 

49. ^tfXh>30, »J— 7/< 

;u?5 4, M'J-7v- h5 6 tlTl^o 
[0045] 'J-7/^5 0, 5 414, »ffi*t£y« 

6 0A<tftltb*lT^£o U-7/^5 0M5 4 

I*. **i-e*u mttiH5 8&^6osffls-r«5cfc5(cE 
tt**iri**. +^^ex h>3oic(i. mftms 

t;, a«»6 0fl>rt»ffiiHt±fi3 4t*5iffl-r*ita 

asft6 4)!><S9:itb*iTi>£e 

[0 0 4 6] y-7/<;U^5 0(4, +S3 6<D*EA<± 



M3 4<DjaEI=ttUT»S<DBB#EP 1 filtBEfcfco 
'J-7/^5 4li, ±g3 4a>&E*)<*g3 6 0)iSE 

lclkLrRfS<DM#EP 2*£ltHE£*ofc»AI=tt* 
"CUB* U ±S3 4frfc+S3 6^16)^5 

[0047] -y^ex h>3 oa>nai=i4, exn>y 

>y6 6A<8***lTL^ 0 ex h>U>?6 BICoty 
ex h > 3 0 <t fcti 2 0 t <DB0 v-;Mt * 
*lTL**. ex VUUy Kl 60naa)'J-7y-h5 

60>aicT*(=i4, ±<m*&bi=. +ffla>aa»*t6 

8, 'J-7v-h7 0, XX— *7 2, X^«J>^V- 
h7 4, JU/XX-^7 6*<«**sKTl*S, 

[0048] aa«tt68i4. *a>n*fij*Rau e 
x k>p*v ki 6(Djtas§4 7£&au-&5ias&7 7* 
ixtt^c XX— 9-7 eamnici*. x^y> 
?v-h7 8*<l**iaiicaBRrft(cK»*#irt^, x 

?'J h 7 4 fcX^'J >^>— h 7 8 ta)(B(= 

(4, X^'J>y8 0*<Ett**irL^ o 
[0 0 4 9] ex h>P*V K1 6(DnJS<DXX— 1J-7 6 
0>SlCT*lCf4, ±fJ^blilC % U-7/^8 2, * 

-r>exh>3 2, &r/y-7/<;u^8 6*<iK«**ir 

l^o >^>ex h>3 2(D±4g@lCl4. H 
®9 2A<gSl-J-bHrt^o >-<>exh>3 2(7> 

T«BKI4. *»fl)y-haS9 4^ v-HS9 2l=» 
(6LftL^ttlfi(cttl+e ) *ir^-& 0 'J-7A/^8 2JBLXS 

8 6i*«*ttfl5»**t*«tortt*»»'cfty. 

ftv-h®9 2&tf9 4<DHH(c«iJ»-f *J;3l=ffi»* 

*in*&. >-r>ex h>3 2(Dnuic[4ex h 
>y:/y9 5j&<s»**iTi**o exh>y>^9 5ic 
cfcy, y-f >ex h>3 2ttoffi2otor$ozs— ;utt 

[ooso] >ex h>3 2ici4, *0>*&;frfa]£m 
ai-*maa»9 6&i;9 8 36<»it?>*irLx*o maa 

S&9 6I4, *©±tt»irfc^rS/-hffi9 20)P B ia)IH» 

(c&udu *a>T«»ic*5^rs/-hffi9 4a>iiffi(cBa 
□f **?(=«ij«4j|ir^*. saas&9 8(4. 

t©±«MMca^rS/— KB9 2<0llffilcMPL, 
T«»IC*5l^T5/- hffi9 4 0)IHOIHlW(cBBP-rft*3 

[005 1] U— 7*01,78 2^«fiM"Sgti>^>e 
X h^3 2«0)»«#l=l*. y-7/^U^8 2*<v- h 
@9 2|c^gL7c#&-(?, Saa»9 8i:4>S3 6^:$ 

-7/<;u^8 6 ha 9 4 1: a» l fc«B t laa 

B9 6^Ta38t*aa*1i-*«2^y7-fX (B^ 

[0 0 5 2] ex K >P *v K 1 6(0^10^-7/^7* 
8 60>mzT?5\zlt % XU-^ttOXX— 9- 1 9 8 3b<« 
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9 8on^ic(ix^'j>^v-h 1 o 2tfto*foizm® 

'J>?v-h 1 OOtttfHlKliX^Ul/tfl 0 4*><ESft 

£*tr^So 

[0 0 5 3] ex K>Py Ki 6(Z>/hS®^(0T«Sir 
-So ZflfcA, aS&4 0<tT£3 8 £<7>aaii&Br£ 

So 

[0 0 5 4] ex h>Py K1 6 0>TS&<7VMi&#(Dtt 
H(=K»**lfc«#f*. X^U >?v- h 1 0 Olc<* 

y. 6ai/ha»»ia>*»(Da*ffi(=fii(tT 

#E£*iSC<t-C. exh>P';Kl6l:-#l:BS* 

[0 0 5 5] 'J-7/N*;U^8 6li. ^tl-fH. 

h>3 2 0>v-h®9 2&t/9 4 0H®(CfS]ltT^E^ 
ftTl^o U-7A;^8 2 I*. TI3 8 0)1E^I 
3 6a>aE(=tkLrEfrS0)BB#EP3JU±a)SElcaS:* 

S3 6a>«EA<TS3 8(oaEirifcLrwsa)Ba#EP 

4l5l±0)BElcft-6i:, X?y>?1 04<Df*m*llCfit 
[0 0 5 6] *Stt<0teB(=asivc\ iJ-7A*;i/^5 0 

& 5 4 *<«H!itt(Z)»ffi»tt J; y «m**lti*« c <t 

T?. :*ib«EPK P2IM^*(c/Jx*ft«l=K3g 

x?u>?80, 1 04i=<fcy»E**iri^ctr, 

Cftb<7)&fl#EP3&tfP4l;fc. BltffEP 1&t/P2<J: 
[0 0 5 7] B5lt, V3^^7^V-/<1 0 FR ir^y 

[0 0 5 8] ex h>Py K1 6*<#«*|SJ (jE*«) 
±S 3 4 **(=TS 3 

ic % H3l=*Lfcft§Biim*F 0IL *<±!3 4^6ti3 
6^TTI3 8^35tAf So SIC. exh>PyKl 

to-TSo c(DrtiB2oa)8aa)»tot««-r*fc«>. # 



»)3ff<*F 0IL *<satt£2 l^b^-x/^;u^4 1£^L 
TTS3 8^3ffA-f£o 

[0 0 5 9] ex h>Py K1 6 V*<+tt(c 
<£8rfcSiS£. ±!34(t*l3 6*<BH](DSE. & 
tf*§3 6 £T£3 8 *0>IBa>*EI*'h* < * 
;u^5 4, atf'j-7/^^8 6lifil*i*»BB#*B(c« 

ftStlSo C®fe«K ±S3 4rtO)ft»a*Fb IL tt, 
eXh>Q^ K1 60)5iiS»4 6 % xaaea4 4. »g 
77>XC, aft4O0>'Mitf4Ob, iiaS&4 7, & 

t;aa»»6 8a>aa»7 7^&ft*aB (&t, >u 

fc> 4>g3 6^0)^i!)3St*li. >>T>eX h>3 20>M 

aas&9 6^&»2^-y 7-r xai;» X3^e> 

0IL AW^xaaatfcshbOfru?* xtaaur 
aai-susicii, aa&ai=#?xa**<*±-r«. 

[0 0 6 0] *>3*^7^V-/<10A<«4t«S* 

Ftt, ft»a(*3b«±a3 4A^+S3 6^aa"r*i»(D 
*<+S3 6^bTS3 8^aa+*»(oaa»ttR 2ic 

fcCT*±-fS*6*Fbfc<D»i:&«. ZOtzlt), m 
5(C»^A1-C*-r*D<, F V(DitfiO 

[0 06 1 ] ft»a#F 0IL *<±a3 4^6*S3 6A 

a3 6t(DiBa>«E^±*-r*. *fc. ^isa»F 0IL 

^♦l3 6^bTS3 8 'sjffia-f SEROaaSta R 2 A< 
«iO**fc, *£3 6tTS3 8tO>P B 10!>SEA<±^-r 
So LT\ ±S3 4£+S3 6*<Dfflfl>SEtf , J-'7 

/<;u^ 5 4 <db#e p 2 icat s£-cg<a&& v tf±m 

t&k* y-7/Ol/^5 4A<BB#-*"*o STF, 'J— 7/< 

;u^5 4^#-rsia5oex k>p»> ki 6 
v. Mv3^7^v-Ai o re *<«4f*aa*F 
a 1 nf]#i$£v 1 % aif % a 1 n#aa 

^3 F 1 tftfSo 

[0062] ±aia)$fl<, *aaa>»ai=*5L^ri4, a 
ib#«**f i*«#ai=**fta, «jttf, 3-5 k 

g f tteZ^oiZ. 'J--7/^U^54<DBa#EP2* + 

5M='h«< Kauris. c<d^5(cu-7/<;u^5 4 
<d^#ep 2A<tta**Lfc»&, a 1 &3#asv 1 it 

0.05m/s ISlTO)#«(=ft^aa t & «• 
[0 0 6 3] U-7/<;u:75 4J&<BI|#*«£. ±13 4 

*^e>+S3 6^(Da(*©»i(itt. /<-r/<xaai*i=a 
aas§6 4^^LrtT^t>tiSJ; : 5ic4"So ztotzto* 
^nia^F 0IL A<±S3 4^^+S3 6^s[S](traa-r 
sBS^aasfitR aaa^Ri 
*<X'>-rsc<t-c?. B5i=»#A2twLr*-*'fti<. 
^iisvA<a 1 s#aav 1 ^±@ofcfi^-eii, a 

[0 0 6 4] a(aaaV3&<»=**DL. *g3 6(i:Tll 
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3 8tO)r$0>mi£tf i J-7'<)l>78 6<D&a#GEP4lcjS 

2/)<«xtf 50 k g f afilcft$«fc5ic % U— 7/<;u? 
8 6<DB8#EP4*KSLTL^. C0>J3£, «2BR# 

[0 0 6 5] U-7/\>^8 6Wt^t, +g3 6 

^bT!3 8^S*S»<&»ttffi«jb<ii**£c:*T? % 
{MKKtfrF 0IL /><*g3 6^bT!3 8^|S](+r3Sffi*r 

6»a>3f[a«tSR2j*/h*<ft*. zotzto. ®5ir» 
§A3^t*0<, «ttiSKV3b<»2BS#iS«v2t± 
BofcMttt, *a*Fa)»ftiflE(*MI=*^'r*. 
[0 0 6 6] fcf* h>Dv K1 6A<l*3©2 0^ii 

±«3 4©BBtf*»r*fc*l::, TS3 8<D8»tfB 

F 0lL *<T£3 8fr6+S3 6*BT±£3 4^3!tA* 

tv. rt«2 0<DSSA<*'>-r* o frfr*rtJB2oa>B 

^-x/<;i/^4 1 *^Lra«a2 i^gtarr a. 
[o o 6 7] *jg*a>iM8i=a3i*-c\ y— ^/<;u^50 

a>BB#EP 11*. y-7/<JI/^5 40>Ba#EP2tl$lf 

-»r*j;5i=BS*ih.Ti**. zotztb, &&m&v 

*<*1S»#B*V1I=I3USWLIW 1icau *S*F 
*<B 1 BB#»** F 1 1=BK«LIW 1fcftofcB»jjl 
t?, y-7/<;u^5 0A<BB#-r*, 

[0068] */c. y-7/\>?8 2 0>M#EP3tt. 

y-^/\Vu^8 6 0>bb#ep 4i-itLrgT^^ < ft 6 
fSKBSStiTl**. cflfctfK SEttiSfiv*<»2^ 

#MV2J:y/hilW2 (ftittfO. 1 5m/sg 
JS) lc8U «a*F*<JB2BB#***F2<fcy/Jv*ix 

f 2 (#j*tf3 o k g f mm tttofcBMn?, y-? 

/<;u^8 2A<BMFf*« ftfc. JUT, y-7/<;u^5 0 

at; 8 2j&<Ba*tt-*i*a>ex h>ay ki eagaas 
t^vU(/v2t, «4tf«iKiM#ade&tfK2 

8S#a*£*U 'J-7/^5 0&{/8 2M 

#f *»a>««*F-cft-6 f atff 2t. -tti-Fti* 

[0 0 6 9] ex h>P!V K1 6*<l|Rl8*lPll=«tt-f * 

t*Wtmai:, exh>n* K1 6(DICtt«*vA< 
mi^^iiSv 1 ic£-f £>£t*i*. B5I=»^bi*w 
LT^-rso<. *«*FI*tt«M**&4gE-oa*±A< 

So tit, &aaKvft<xiBa#a&v uca-r* 

2£ttLT*-«ll<. *«*F©itlll43Eli**-r* Q 

mz< s<aaisvA<^2^#sjsv 2i=ar*t. y- 



7/^U^8 2A<B8#-r*CtT?, H5IC»#B3*ttL 

r^i-$o<. «a*Fo>i«in*iEttsica*'r*. 

[00 7 0] C4)J:5(=« **/a*;^7?V-/<1 0 re 
<* 1 ^#aSv K v 1 UT0MM) ssas 

(S 1 ns^asv 1, v 1 im*.z®m ^tm&tz> 

[00 7 1 ] /W/OtaBa>MEtt9'J77 

vxc(D^^$icpc;i:r^b-rs 0 /\V/<xa»(DSg 
*»(D3ffffl»ffii*/j*S<ft*. /W/<xa&£ft®-f & 

T£lTS±g3 4 *+S3 6*<DRn<DBEtf'h* < ft 

y, x*aFa</ha?<fc* 0 -fft;b*>> asc^a 

K b 1 *f*Lr*«"C?*-r«fc5l=, a*^J»ttO<lE 
l*/J*£l*t,<Di:ft6 8 

[00 7 2] Lfc*<oT. ^'JT^VXC^iJIS-rSC 

tx\ exh>p^ ki 6o*ffla*vA<«iBa#as 
v 1, v 1 * y -r js;amir^i+ 

£S e ±&<7>*n<. KlBB#a«V1, v 11*0. 0 5 

Xfc©»W=«*^a**7?V-/*1 0 FR (Cj:*itf % 
^'J7^>XC*»b*1**Ci:(Cj:oT. SaStdfc 
lt£M:g;*mt4{Cf£g£i*x6C£ft<. 0. 0 5m/ 

s WTfl) fta«(= Sit 3 *> a £ 7 ? v-/ < 1 o FR <©a 

x-i S» 2 FR 0|g®j$^j^Lr^ , J77>XC^^WlC 

Kfti-tfftcticky, ex h>P7 ki 6(D(sa«»= 

^tva7^7^V-^1 On, (DM^^^Ii^E^ 
SPg M I = "51 K 1" S z 1 1 pI ft <t ft S o 

[0 0 7 3] *S»<D©BlC«-6va^^7^V-/<1 
0 FR , IOpl, IOrr. 1 Orl 6fflL^-Cj6ff*tt*fTO 
fc 0 C(7)^^, «a«(=*5lt««S*«tt(C«#Lr. 

mmnm y 6*6&t;s«ESSttA^^ < *<b Lfc. 

I*. >y77>^CM»*«ll«l:filt4M* 
^140^)E^li*D$^S<t. BBftff»©Xx7y>y 

*<«APt-So *fc, fiattf=£it«XSfttttta>K<bi:: 

^lt. »H*ff»a>»ii<DP-y>ya*, a 

-/<i Oraicktttf. ^'j77>^ciB»u isa^t 
iz&tt&m&xft&z&itzvzztv. .feygafts 
y**ai;»B»sttt»*ci:^-(f** 0 

[0 0 7 4] ftfc, M*OW»»*i:ft4->3 7^7 
^V-/<l*. ±BLfc->a v^7^V-/<1 OpR icRBb 

*i*ti<D-t?i*ft<, #»a«<zxsa«-cas**Ri«Ri 
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[0 0 7 5] 2fc|C±aM>va 7*7?V-/<1 0 ra . 1 
0^. 10 W( 1 Orl ^{ffi^fcmf^2 0 00)v/X7 L Affi 

[0 0 7 63 ®6li, *SSfi£0ffeSl::ft£mffi2OO0> 
vXfA«ia^^to *ffl2 0 0l* % ^f7'J^A> 

>1^4bi, ^-ft-ftl©**! 1 ffl . 1 In, . 11rr. 

1 iiaBBaKKftcfeVftaB+euft-rttiia 

2 o o i*. $tt;2oio3 -*ipjo>ft gtticfc isfc 

2 o 1 omm®&o±T*fa<Dtommzzctz±TmiSL 

ttfi^ta^f *±TG-b>1^2 1 7 F £, $1*2 0 1 
£fciia-f &±TG-tr>-9-2 17 R t, $#2 0 1(Dtt 

*fiia)iina«=J6i:fc«ftia*«#*tti*-r**G-b> 
•9-2 1 9<t. mt*2o 1 a>«r«©p-;u*fiia>ft attic 

2 2 6 F <t, mt*20 1O&®lOU-)\,?jft0ftmmz 



2 26 fi i, UUS1 1 ra . 1 1r. 1 1«. 1 

samtt 2 o 1 ©ffttuttit bttr$it(as^<Dm(*(D 
±T»atti=Bi:fc«ai±TiDaBE«#*ttj*r*G-b 

^7 B , 7^. 7 ra , 7**, *B 1 1 ra . 1 1r. 

*tl 9 , 9 pl , 9 pr , 9rl <t£«B*Tl*£, 
[0 0 7 7] ZHbO)g^I§, TOM*. 3-U 

-H», ±Tinatt«#. B&aKB*. n-;uu- 

h«»&t;«38ii±T»att««i* ecus icajj 

E c U 8ttA***ifc«»lc*'5^r->g v9 77 % J- 

WJCfcL^T, r* j fiiBRBtt#fi£3FU r" j « 
2B»B«»ttt*1-. ffelZOimM 
ttfldZ/d t £S«Z' <b U ttBZ0>2B*Btt# 

fid z/d t zitommz" t?h 0 

[00 7 8] 

Wi] 



fl«±TG-fe>* 2 1 7 F : B5{PJ±T^^QS«^5^ZFG ,, =d 2 2 FQ /dt J 
&{IJ±TG*>tf 2 17»: aBiTttattfl^Zio" = d 2 Z R0 / d t 2 
6«iT0t > V 7 p a : £flJ±TJjO&jgf§^ Z tr," = d 3 Z FflB /d t 2 
4t5±TG-fe>^7rL : £mj±TfiOi$J£{§^Z rL2 " = d 2 Z FL2 /d t 3 
£&±TG-tr>1J7 R!l : £&±TSq;8JK{8^ Z Ra2 " =d 2 Z RR2 /d t 2 
£&±TG*>U7 RL : taUTftJattfi^ZiLi" = d 2 Z Rts /d t « 
6SfjX h □ >y*9 F R : Situ* h D-*tiB«%Z, B (Zr»' =V Fas ) 
hn-^7^>^9r, KD-^teBfM^Z FL (Z ?L ' =V FLS } 

£Kx h n-?*>iC9 ii ; Sl^ h d-jm«z.i (Z„ J =v,;,) 
4ftXhn->t>*9u:tft7hD-{fttBe9ZiL (Zul' =Vh S ) 
D^l/-h*>* 2 2 6 r : H^^ffi^D->'^^-HB9a F , f 
□ hfc>tf 2 2 6 R : &ffl|n-;i/U- bH^B* 9 

Jtefc-t>1M b : Sitefifl^A 
3-U-H:>tf 5 ; 3-1/- hfl^Q 
«G-fe>tf2 1 9 : «lnggft^G T 

6,« : esi»9fiaE9v„ 



»B2oottB«*BBicBLr±B*ra)'b> 

-t>^*asa«r*t,(Di:-r* 0 
[0079] m i atfia s i*. an:* l*:*b 200 

09BB& tf fftfl * tl* T JMb L T *t * 1? 
ft*. 3fe*0>ttffl5/3?*7:^-/<1 0*. 10pR. 
M3-<;i/X^ l J^2 0 3 FL , 2 0 3pR(i, 
1**2 0 1®tt£«tt£:*tt1 1 a £4>B. &tfmi*2 

0 ia>««M&*»iii 1pr ta>raicifti+b*iru^ 0 



t*©8tiv3^^7^V-/<10| l ' l 10rr,&^=3 
^^^'J^2 0 3 a . 2 0 3^1*. **l<eh.»(*2 
0 14>&£fi|!ttl:*«t 1 U £<0B, &tf**20 10 
1 1rr *0B(=»it&*iTi**. *{*2 
0 KDUBBiDGl*. x*-f7*;»?/a7>7?V-/< 

ray. f*2o 1 <o«*fii-B»i* % x*-f7'^v 

av>7?V-/<1 0sRlcj;oT{5SWIcn-;u^(S]± 
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[0 0 8 0] VLTOmt. HH+K^Sflfcft^DffijF 



[008 1] 
[$2] 



m F B:**20 1£b50IIKS 
rnp L :?*20 lSRHICft 

nu L :¥tt2 0 l£&fllfCS 

Cr«: H€«5'g^7rvwU 0 FR 0$g&gt 

C Ra : ft&fliS'S sr>7rvwt 1 0 RR 4)$f|ftgt 

Cat : 8t««>3^7rv-A 1 0. L ®ttSftft 

k Fa : flOSflO-f /M7'J >^/2 0 3 F R<0ttfaSa 

k FL : ;^7'J >72 0 3 F L<0£fc£& 

k RR : »**3-f A^^ry >{T2 0 3 HE^IifaSS 

k r l : S^fiiJn^;i/^r ij >^2 0 3 RL <Z)tffcS& 

Zpai : tt¥*¥Efr Sl»S«h>3 y*7^V-;ilO F aT*$S5£-CCD5&gl 

Z FLl : £**¥Bfr&IS£<H*9 **77V-^ 1 0 nTWtf* f(OE« 

Z Bai : S9*¥IIfr6ft£fl3'a WT7V-n 1 0 *aTflSSSTOE« 

Zsli ; S$*¥ffifr *>&*{Bh>2 y»7?V-;i 1 0 aLTfiS^tTCDSgSI 

Z FBa : S9*JPEfr6ff«flh>9 ?9T7V-n 1 0 P »±*a*-C©E« 

Z FL2 : S9*¥llfr&N&fli'a ^77VWU 0 ,l±*£35$ t! ©SSI 

Zr R3 : 3 **r*v-ii i o>«±wsx7a>Ea 

Z RL2 : l**¥I^^Si^>2^77V-/>' 1 0»L±«l8*t(SS)E8 
Zra : fl3««i/g *#77V-^ 1 0.,tOT«»*6±*8*^6DE* 
Zfl: ffltffli/3^77V-/U 0 F L<DTM8*&±B»£T-©eB 
Z RR : %£flh>a '^77V-A 1 0 R E (OT»»iP 6±af»*"et3!)E« 
Zbl : »Si^3^77V-Al 0R t <DT*»*&±»«S^O!B«l 



C 3B : D-j^fi^A/(7^y3^77Vwn 0 SR <3!)«S«» 

Z rG : fi¥*¥S^6**2 0 1 CDflt/ill^ G t4S$ TfiDffiS 
Z R0 : 2**¥Hfr6*#2 0 1 0«fflfii&GttB£ T-CDSES 
W : Mm (£6*1 h 1/ 7 f± >*IHE«) 

W L : h Uy K*>*fr *SifrQfr fcttffllcT* UfcStt0££"C0E*} 

W SR ; Mj&04»6^ A-f 7 * y>77V-yU 0 SR T3S£TCD5§gi 



[$3] 



*b«H-<D«^*tii*+S#-fe:/-* (Si) frS>»$>H 



[008 2] (S1XSAMSP) ECU8|C£3 

k 1 a**«iw(co^rKwr«. 



[008 3]B9I*« ECU8i:«):4»S*lBSpS^t 



FRO * C ao . Crrq , Crlq ^gft^-T^o 

l (S20) , -ta^sv^-efcaiftfti** hP-$ 

SSVprs , , Vrrs . £8fchL (S3 0) % 

-5 (S4 0) o Lfr&&, ECU 8liH^(7)va ^^7 
^V-/<10 FR . lOpL. 10 w . 1 On. <D«*«»A< 
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OlZttlftlOTtTD-X-tZn. 2^ . 2rr. 2^ 

fcztitzms (seo) ca>*a*M»*»7-r 

[0 0 8 4] U& % ^ay^7?V-/<1 Op,,, 1 
Or. 1 °RR' 1 0 RL lCffl|<a^Fli. ^(©WffiiSfi 

[008 5] Xx^^S3 0|C*5(t*X KP-^iSS^ 



iiilciiiI>*0;*&A<&£ o 

[oo86]7 hQ-^iaaeai*a : 1 n*, k 

hP-v-taEfE^z,*. z a , Zrr. Zr, (ft**** 

saints. 

[0 0 8 7] ISLTOSI*. ^ ha-$«fittm*a : 1 

[0 0 8 8] 
[S4] 



Vp R9 =dZra/d t (=2^' ) 

Vri S =d Zr L /d t (=Zfi' ) 

V RRS = d Z ir/ d t (=Zrr* ) 

V U5 =dZu/dt (=Zr L ' ) 



^fc±TG-b>1j-7 FR , 7 a . 7rr. 7 RL frbffl*l£*l 

€)±TilDjfSii^Z FR2 " , " . Zrr 2 " ■ Z RL2 " 

*RBt-c?«»L. lifc±±T*lM*z nB ' . 

Z^ ' , Zr^ ' , Z^ ' £g-&+&o mUCD 

3I«l«-»XI*Sttl=cfcor#A&*lfctfta±±T*lSl5S 



2 hP-£gJg%ffifta : 2 

V rR5 =Q (Zn,' ) 
V FLS =Q (Zm* ) 

V RRS =Q (Zi*V ) 
V aLS =Q (Z iL ,' ) 



XT^^SAOIIfcltftBSaSlflkftCn,. Cpl, 

Crr. Crl. -r^^esag^FFR. Fpl , Frr. f 

a.0>aiW*12lTa)J:5(Cff9 8 -TteJb^, $!2 0 0/)< 

* 2 o 1 <»tt&m<mi5t t±x»T**»c»B u 
f*$&a<T;&Aicft*&fr^ 

[009 1 ] E C U 8 II ffJ#(7>i§£lCfcl>TX hP- 

ax*iaa««a«(cfcMt6*s**s^««j: y < 
*<or. **iS»(aa>»ttic«-r^tt»aas*/h* 

[0 0 9 2] ECU 81*. *#a>**l=*5L^T3R 



<V VER ) =V STK IC. IMJ*#l/i:tffe±±T*lPia«Z 

FR2 * ■ Z FL2 • Z RR2 • Z RL2 SftAL, X hP — 

[0089] jsiT©ai*. ^hp-^afittm*a: 2 

[0090] 
[55] 



[0093] -r&sb*, fi*o>xhP-^afta>tt»fi 

IVfls I. IV FRS IXIilV^ | ( |V ras |*<Pffi(7)lg^ 
It, x ha-^M0«»lfl)*#l*a)*>a 7^7^ 

v-/<o>a««a*»3&«toJiii«j:ytRrM= (fifkc 

p ) x «ttlAC F ) XI* (ffMG R ) x (gtiMA 
C R ) fc # lt»***J:5fcl«B*«a*3i*U 

fc&*£ii*<*i*&o ca>i§s, xhp-?a& 
o«»tw*i*<oya ^^7^v-/<a>eaaa« 

»l**0««J: y t rTM= (ffftGp) x (gftgA 
C F ) XI* <«»G H ) x (&t&MAC R ) «it«*-r* 

So 

[009 4] £*JO)X hP-*aSM>tfc««|V 

as I. IVprs IXIilV^ I. IVrrs IjWMI©**!*, 
S^va v*7^V-/<©H««««*3ft«lD»«*y 
tBJ^§= (flSjftGp) x (^MACp) XI* (AftG 

r ) x <&&macr) f£it«*-r*.fc9ftaa*ftff» 



= S Q (Z m " ) d t 

= S Q (Zm" ) d t 

= S Q (Zerj" ) d t 

= J Q (Z RL2 " ) d t 
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[0 0 9 5] i2TF0)8.*, Z*lC,<DM»IMB(Dv3^^ 



[009 6] 
[S6] 









151 

« 


|V Fls |>|Vr„sl 
(1-D 


Frt=-CrL 


v fLS =- 
v™ 5 =- 


(Ct>i 0 +Gr 
(Cfio *" Gp 


• AC?) 

• ACr) 


• v FLS 

• v KES 


n 
m 


|Vri S |<|V F8S | 
(1-2) 


Fri=-C, t 
Fr r= — C F a 


Vfls=- 
Vras=- 


(Cflo — Gr 
(Cio + Gr 


• AC ? ) 

• AC,) 


• v Fl , 

• Vrsis 


m 




|Tn«l»|V„i| 
(1-3) 


F,a=-C, R 


Vri S =- 
V,.,«- 


Cflo ' Vns 

C FRfl " VfR s 










(1-4) 


F F L = "~ CfL 

Fr r="" Cfr 


VfLS=- 

Vra>=- 


(C,i, + Gr 
(C,so+Gr 


• ACr) 

• ACr) 


• v Ft , 

* V FRS 




pi 
*§ 


lv su3 l>lv BES | 

(2-1) 


F BL = -Crl 
Fr r= — Crr 


v. LS =- 

Vrr S =- 


(C»to + G» 
(Ca»o — G» 


• Ad) 

• ACr) 


• Vrls 
- Vrr S 


& 
tt 


iVtttKlTml 
(2-2) 


Fa l = *~ Crl 
Frr=-Crr 


V»t,=- 

v SBS =- 


(C»io — G s 
(Cut + ti 


• ACr) 

• ACr) 


• v» tl 

• V R as 


in 




|V«L,|=|V,„| 

(2-3) 


Frl = — Crl 

F,r=-C rr 


V« LS =- 
Vrrs=- 


Cr LO " Vjl t 
Crr« • V,js 








ifi 


****** L 
(2-4) 


Frl =— Crl 
Fa r= ~ Crr 


Vrls = — 

VrR3 = — 


(C Jt o + G, 
(Ceio +G» 


• ACr) 

• ACr) 


• v» ts 

* Vrrs 



m 1 Of*. *tV?$4 0\Z&I^X. ±IE<D^6|C^L 

[009 7] MSflaSffitSffftCni. CflOSKIC 

-3) ©a*tfr^ (S42f) , -SLftL^Ctt 
ftft (1-1) » (1 -2) XI* (1 -4) (DL^-ftl-C 
**^0«S*fr5o -ffcfr*. SUMS*!* hP-^iS 

d-1) xii d-2) icffl^-r* 

(1-4) jCffi^ + *0)T?, &*9T:fc6<t 
^l^-C^^ (S43 f ) o 

[009 8] X hP-$aSft<rattrfc**«SSftfc 

a>*#*i=« craft d-1) d-2) ^ 



*<*JS"C** (S44f) tztf), &«WS«JXhP-^ifi 

d-1) i=«£»4t«»«aik«airL <S4 5 

f) • *»»«XKP-<7iSflEa>K»«| Vna I 

-S^^a^SISt-* (S4 6 f ) o 

[0 0 9 9] XhD-$**tf 

-gMdftfr (1-4) AW^^i^i^j 
W1--6©Tf, (1-4) l=«££ft*XSfltt£a 
Wf* (S 4 7 f ) o 

[0 10 0] EI 1 1 li, XtVJS 4 OICfcl^T, ±fS 

0$ 6 izs LfcftftSl=&tt«agffit3:*j F ra . 

F^, ssas^acRR. c„. 

fr. C a O&gllfc^r, X KP-^iSJSVpRs . Vnc 



S4 1 f -S4 7 f ©ft*?yi=X«r-y^S 4 1 r-S4 
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7 r £?TOZtlZ£l)fto 0 

[0 10 1] gffiES&aCpR. C^XIiCRR. c^n 

RrMtftSt*«iafiAc F xitAc R o«ftG F xii 



[0 10 2] lUTCOSli, &»G F &tfG F 

[0 10 3] 
[£7] 



: 1 


ICG,= 1 


&&Ori$!£St£ : 2 


|V m -V,„UB»«)i:S 
Gr=|V rt s-V FB 3l/B, 
|V riI -V, M |>B,OfcS 
G,= 1 


ffiftGrSSS^S : 3 


|V, lI -V„,|SB,<Di:* 
Qr-|V,i,-Y«»l/l V fl i + V,»,| 
|V rl5 -V, R4 |>Br©fc£ 
Gr= 1 

fiU Brli^iSt 




^ICGr=|V„. 8 -V rRS |/|V rus + V FB3 | 


RKG.ggS^S : 1 


«ICG.= 1 


ffft0.ft«^£ : 2 


|V» LS -V RRS |<B R ©fct* 

G R = |Vris"~ Vrrs | / B R 

|V Rt3 -V RRS |>B R ©i: § 
G.= l 


%&Q*l2cfiLX& : 3 


|VRtS-V RRS |^BR©t » 

G«-|V,ti-V,„|/lV,i, + V«i| 
1 v RL3 -v RR3 |>B R ©i: # 
G„= l 

fib, B R tt£& 


^SG.SS^S : 4 


»ica.= |v, L t- v»„|/|v«t, + v RR ,| _ 



f «»G F XliG R ttS*&: TCI*. ttlCCtl 

situ «j=-sa>a*-cB««a««c ra . 0^ x 

[0104] B«xsMkc n . c^x 

itcn,. c^tf. *(aaAc F xr*Ac R (=isi:rai«M 

[0 10 5] fZt\ ftftG F XI*G R ft££ft : 2T? 

I*, WS«>L#l*.lB F x.*B R *ttJgU SSOXhP 
I tfL*lMiB F Xf*B R lUT<D»£.=l*, tfi»(B| V u 



XttG R A<»*-r4«fc3(=L. L*lM8B F XteB K «J;y 
t * * f CfiMfc G F X I* G R £<k?l-L, 

*T?o #£L<I*, |V as -V FRS I Xl*l Vrls -Vrrs 

I A<L#^ttB F XfiB K 151T(D»ftlcl*. 
&gLfz*,<7>£&&G F XI*G R <t U IV^s-V^ | 
XlilV^s -Vrrs I Jb<L£lMiB F XI*B K «fcy **# 
UiS^lCli, «»G F XI*G R *1 

[0 10 6] «»G F XI*G R tt5g*a : 3T?(i, 

±T*ifij*(*»»t lt<b* ha-^isaift»«a>»| 

Vasl + IV^s | Xlil V„ I + 1 V m | #mm*Z>\Z 
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#oTft»G F XI*G R *<fcd>*f$<*:5i:: UT 
««»»tH*lcfi±*l**±fctii::. ttOXha- 

*SKSicjecTS«*s«»c ra . c^xiic^. c 
209ttenft49««. **&t?i*. i 

Vas-VpRs IXIilV^ -V^ I £l V as l + l V FRS 
I XI^IVrls l + |V RRS I T?R*U ftftG F XI*G R £ 

■cr*. 

[0107] C<Dig£|Zli&&G F XliG R l±, X 

B K *»s-f *«&W*ftt^o>-e. RSg f xi*g r »£* 

ft: 4T?li, L#^fiB F X(*B K S»lt«Cfc3S:<«|z 
ffftG F Xf*G R £ffttG F X(*G R »£*&: 3<t|5]*$lC 

[0108] «sapj«fi, -t&to*>*Mwxm 

( G F ■ AC F , G R • C R ) l*BfSftftT-(?«&*J:5C= 
L # rt*ts »fc*fc«tt0S'a**77V 

-/<a>*a*i»Kisisi»a)iHirott*&fr*o Lfctf 



B 7J Bi»S»S-: 2 

*fc. XSffftUKfi (G F • A C F , G R • C R ) <n&& 
1AC F , AC R <Dia££AC F >AC R <t^£c:<!:IZ<*;o 

rt«3ft»Ri«a (g f • ac f , g r ■ c R ) &mmm 

ACf, ACiWfcHfc : 1 
AC, ACiftSffS: 2 

SMSLfcJ:?!::. ****»UO*ff5*S2 0 0 
ifcliiiHi, i i rr . iift<z>*Si*2 0 

1 ^©rdiicttit&*i»ita*a)ftiS«icfcit6*a*A< 

RT»Rr«4S/3 v^7^V— /<1 0 FR . 10 a , 1 
Orr. 1 Orl va^^^V-M'l 0 FR . 10 FL , 
10 w , 1 0 RL <D««**pI«t$7^^iX-^ 

2 FR , 2 a , 2^, 2^ «t»£*{*£a>fH®fBtta 

*77V-/<10 ra . 10 a . IOrr, 10hO)*SA 
*<RHM-*«fc3lC7**iX— *2 R . 2 a , 2 m . 2 

[0 112] V3'^7^V-/N , 10 FR , lOfL, 10 

m . 1 o B .f**(*2oia>&*»ttt&*a)*lti 

1FR. 1 IpL - 1 1 RR . 1 1 RL fc©IBfc**l*MWt& 

i in. . 11 rr- 1 v t »nn»»*taflia>* , ifiiawiBi— 



I*. *tt«<D»*»ttlc»ftitP)*ifci/g^^7^V--/< 

tti6a)«*(=i*iwefl(D»*«tti=»it b *ifc > 
3 ^^7^v-/<a>a**RFKfit»**i*r7>y- 

-CI*. @ffltt*a«*filA^^-/<-Xx7«fiIli:1-& 

[0109] -r&b*«'ttsaikwft> < g f ■ ^c F . 

G R • C R ) <&ffi&G F . G R I*. «»G F XI*G R K5t* 
ft: 2. 3I=*5I+6B*R0>»»B F . B R (D^#*lC«c 

c*LbO)fiB F , B R i**=«*ttr4ij:^ 

B F >B R fr*ztic«fcy. XSffiftRlKS (G F 
• AC f( G R • C R ) tffMMhttttU *SS»S»I= 

**c£*<-e#s. ttzs fit b f , b r i*, s&aprsES 

Pl*««]»ft*-C**B Ff B R £B F >B R £-f -SC^K 

*y, m^[s)^ii^rs]±^ti'^c < tA<t?^^o -rate 

*>, B F . B R ICI*l5lT(D2iiy©»S*a35<**, 
[0 110] 
[$8J 



*u AC F , AC R l=l*J2JLT(D2aya)KS*acA<ft*o 
[0111] 
WQ] 

AC f = ACr 
AC f >ACr 



flo • Crro . Crlq ) j=y t**< u 

fit A<'h * 1**0 va^T^V-/ <4>X£ * $ - 0g2p 
■*y*/J**<+*i:fc*l=, «»iS*<O*|fi]A<5»0» 

*i=i*. 3R*a>->3-y^7^v-/<a)aa*t^a>s» 

•cky ti**<-T4J:3l=«€-tL«ftLa)7^^aX-^ 2 
P,. 2^, 2,*, 2^ «. 
[0 113] M2 0 0Ovg^7?V-/^1 Opr. 
10ft. IOr,,. 1 OrlI*. »*2 0 10>'Pt£<ttm 

titxittt<b2teffi0)&tiLt 2oa>»»fc©iaii=**i* 

#lW+&*lTjSy, ECU8I*. 3R*0«ttt3R*fl>» 

& * <or B ia>-eti^*i(Dffi«iiAa)^icjs c r •> 3 *v * 7 

^V-zN'IOpR. 10 a . IOrr. 1Oft0*a*(DpI 

M*<pr*-r*cfc5i=*tif f *ia>7^^ax-^**iw 
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[0 114] $i!200Oya^^7^V-/<1 Opr. 
10 a , IOrr. 1 Or,. W«:2 0 1 <7>'J>fc< tt2® 
Br(D«ttt 2O0)»lti<DlBI=**i-f*ittltb*irte 

/ <cd^s a <dbj «s*< rt g-r 6 * 5 ic * *l ftlO 7 0 ? 

[0 115] Mffi2 00(Dva v$7?V— /<1 O re . 
10 a . IOrr. 1 0 a l»*2 0 1fl>ia»»fitSUa 

a>»ttta>rai=^*i€*i»itb*irfcy. ecusii 

^*l**l(Di/3^^7^V-/<<D*a^(DRlM (G F 
• A Cp , G R -AC R ) A<BrSftftT-C»<f*J:5l=* 
4t«ia>72*AX--* 2 ra , 2 a . 2rr . 2^ 

[0 116] (ft2Xft2lfflftl) &(::, ECU8ICJ;^ 



[0 117] El 7 (c^ LfcflMMroffffi^xJUIcfcl^ 
(=EK**i*BBff* (i-i) . (1-2), (1 - 

3) % d-4) . jkxf d-5) -ei^So <«:fc\ 

F Fl-SPG • F FR-SPG ^^ F FL-ATN ' ^ FR-ATN "ttl"? 

[0 118] 
MM 0] 



3C## 


m & it 


(1-1) 


mFL-2" FIX - Ffl - SPO + FFL - ATN 

= -fe. ■ Zfl - Cfi ■ Z' fl 

= -kFL-(ZFL2-ZFL\)-CfL-(Z'FL2-Z'FLl) 


(1-2) 


mm -Z"fri = fra -sro + Fra - xtw 
= -km-lm -Cfr ■ Z'fr 

= -km ■ (Zfr2 - Zpri) -Cfr-{Z' fxi-T fh\) \ 


(1-3) 


IfQ-6 "F = IfO-{Z"FR7-Z"FL2)/W 

= WLkFl\ZFl1-ZFL\)+WLCFL-{Z'FL1-Z'FL\) 
-WR-kFx(ZFtU-ZFR\)-WRCFR{Z'FR2-Z'FX\) 


(1-4) 


Cfl-Z'fl + Cfr-Z'fr-CslZ'fg 


(1-5) 


Wl Cfl-Tfl - Wr Cfr Tfr m -Csr-Wsr 2 -9 V 



uit©*o>s (2-D (2-2) ic^n^ti^^ 
*u sa**«ftc FL &tfc FR icjg»a>->3v^7^v 

A<-Sk-r«* 5 IC E C U 8 J&<7* 



(2-3) RXf (2-4) lCftl?*l*±tl*l*XS 

a+ « * 5 1= e c u s *<7 $ * zl x- * s^j^-r 

[0 1 19] 
[111] 
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cti^roaaaaffacn.. c FR , c^. c m zsiu+ 

[0 1 2 0] 12 1 2li, Si ilc^LfcS«aS«»c 
FL. C FR. C RL. Crr sm*fcM**mpeiiMfrr«fc 





h ft a 


(2-1) 


Wr _ _, Css-Jfa' 
— -Csi-Z'w — O'f 

flf, 117, 


(2-2) 


C™. - ffA 

(S-0- 


(2-3) 


CslZ'ao - Or 

CeL=-^ -r- r ^ 

©♦■)•'« 


(2-4) 


CjK= M 



'as 



' FRS 



Of' 



-RG 



*Q&-c&3Zp Q , 

[0121] ttfftO)*{»<&ttB±TiSaz re ' Ktf z 
to ' li. HftO)±TWt>t2 1 7 F &tf2 1 7 R 0 
m*Z FQ " Al/Z^" £P-><XZ7-<;U*^<7)ig#§g£ 

*fc, »«ri:lc|fcl+6#ifc**fl!)±TMa-b>*7 

I*. 



[0 12 2] XhD-^I|V F 



.at/9. 



Vrrs I*, X hP-^-tr^^QpL , 9 PR » 9 rj_ , 

(D*I2k tUt>%* &x hn-^ttSZpL % z FR , Zrl 

[0 12 3] P-JULx-hSp' &t/0 R ' I*, tt 

^□-;H/~ht^2 2 6 F , 2 2 6 R (Dai^l0 F ' 



[0 124] ECU81 ^a>cfc3«CLr*ftlBt 

Z FG ' » V aS * V FRS - ^F* * Z RG ' - V RLS - 

Vrr S • 0 R ' £®&ltz'&, &fcb*S££Sl 1(=*Lfc 

■*ai=«A , r*ctiz*yB«Jtt«»c n .. c FR , 

Crl. C„S3I*L (S 1 2 0) , SVXSfllftCa. 
C FR , Crl, Crr A<WS«)*IBIBHrt(=64J:5lc*|3E 
L (S 1 3 0) % SVXSffftCn.. C F r , Crl, Crr 

[0125] xf^s 1 3 oicfc^rii. Hie 
*!=•««-*. Tfrb*. S«KSftlkc a . Cpr, c 

RL . Crr (D^^fiCpLnax . Cp^ , Cr^ , 
C RRnax - &tfII'J v fiiC FLn j n , CpRn , n , Cr^ , C 

min f^BBftsC (3-1) ~ (3-4) £7fit\ckT<D& 

(oayicRS-r*. ctib©«Biiffl«i:xf'^si 
2 c FR . c^, Crr 

*<fcofc»£, ECU8liXT«V^S 1 3 OIC^INTJH 
WSflfcBSBSftaCn.. C FR , Crl. Crr£*0)± 

® C FUax • C F»nax • C RL nax • C RRm« XUT[SC 
Fb»in ■ ^FR»in • ^RUim . C^ in \ZffijE~?& 0 

[0 12 6] 
[Si 2] 
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-;u*l0l#l«*«5fe*ti-*ci:3b<»*L^. *ZT\ ft 

Ta>#i»icte^-c[**0ga>teB(Djs^LMcjci:r»iS^ 
#L^fil^»dlCttttK*lSlX * >r ? ? $ &gfc&c SL 





§a s a 


(3-1) 


0 < C n. min <Cn. < C^max 


(3-2) 


0 < C j* crrin < C*r < Cra max 


(3-3) 


0< C«tmin <C*t < C*l max 


(3-4) 


0 < C/wmin < Cm < C/wmax 



c sl £ c suo - Hii^OCsR SCs^s) . H*J£[e]B#<7) 

fcACjuj, >C SL(C) £U P-,/U*|p|X*-f 7-5/^* 
srcs) <C SR( c) 1211 3lMIKSd Btr * 

[0 12 7] 
[Si 3] 



itt&msa ecus ic*5it**s**iw* wmtstz 

i*, naoxf^^s 1 1 otp«ica««s«» 
Cfl- c fr . c^. Crr sa»-r*fc«>a>*tt» 

Z FG * Vrs ^ V FRS * 0 F » Zpj' » Vrls „ 

Vrrs . e R f £fcttJ-r& MfttUttXi) o LfrfiflL x 

T?7S 2 2 OlCfcHTS 1 31^^**1/=^ 5 

«#AicK^ixrM<DiniHia>js*^saib-r* («tu 

vfl. vrr, v RL *M(cfflt\rttisi(Dfic*i^ttttiLr 

[oi2 8] ^fy?s2 3o-cit ttmesu 

si 3ic*Lfca (4-D at; (4-2) * 

si 1 i=^Lfce««s«Kc a . Cpr. c^. Crr^ 

jftSL (S 2 4 0) . SffXSflftCn.. Cfr , . 
Crr izmBO)** a 777— /<0>KSfl(lk#-9k?« 





N ft * 


(4-1) 


C ffi = (l - dlsfr ) • C^,, + drfr • C^, 


(4-2) 


C ra = (1 - dstr ) ■ C a(s) + dstr ■ C a(c) 



?W5fIl-?¥*l»tS (S 2 5 0) o 
[0 12 9] a± % raLfc^^lc, *XS^M«^fr 

Kit6*i*«*^Rr«Rrii<i:S*fl)->g^^777-/< 

•>3 7^777-/<0)*«**RrS-r*&60[>7^ 
*lii:*(*»tti:a)IBa>^ilt-f*ia>tt« 

(xhp-{7jsa) atf*#2o 1 t«s±*^6 

/*1 0 SL Mt/icmi*2 o 1 *p— ;u*ia±*^b<EiBW 

l=*yTlf**2Xa*??*^g«y*7:77-/*1 0 
SROXSffiftCa.. C 8R (=at^rfi*©2/3V^77 
7-/<a>*S*A<PlS-r*«fc3(=t*a)7^^aX-^ 
*«P*6 ECU 8 fcfc. *7^^X- 

[0 13 0] m^2 0 0(7)ECU8li. ¥ft£g 

lW*2X*-f7y»^g-;»7?V-/<10 ILl 1 
0 a (DSBHMSCa. . Cjr £3fctf>€> 0 
[0131] <*3*S*«») *IC % 
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[0 1 3 2] 0 1 5li, (S 1 iZT^LtzMmZ 0 0 0>fll£ 
a^7^v-Ai o a Tag$li, aS9fcac s (DX*i 
*^&SyTlf bftTL^o ttfc, l^*</)Z ao |*£ 

1**111 1 a CDMS^a-Cfc^o tffe±(D 
illij)2j$lxtl£* m FL • Z FL2 =— k a • ( — 
z ai ) -Cn. • ( Zp|_2 ' -Zfu ' ) "C^XbtU IS 
taT(D31Bl*aai* v nriBFL =-k ttFL • (Z ai - 
ZpLQ ) — • (ZpL, — ) + kpL ■ (Z 

FL2 "Zai ) +Cfi ■ (Zfu ' -Zai ' ) -C^Xbft 

6, 



[0 13 3] nttic^ i*bTT?**->a?$7:77-/< 

c s 07si)^y^O va y07~3 % J— '<1 Oslot,) , i 
°su ru • 1 °slcrr) fc*oTM±*fr&*4v£#i* 
UTifb^rt^o z FR0 . z^o , Zrrq r*&*g 

RL • nn^ 1 1 ra , 1 1 Rt i 1 Irr <BBS. 

k«FR . k^ . k^ WMh 1fr. 1 U. 1 1 r O 

litesa, c^. 1 1 fr , 11 rl . 

afisacpL. c ra . c a . CrrI4, jaToaic^-TBSfii 

it (5-1). (5-2), (5-3) RXf (5-4) 

[0 13 5] 
[«1 4] 





sa « a 


(5-1) 




(5-2) 


On- Z ' ra i .ft*** 1 .* 


(5-3) 


- Z'ali _ Z'/iti _ 

Cut = Cs = Cf 

Tmi-Tm Vrls 


(5-4) 


C:fr _ Z 1 *! ^.Z'/wi^ 



- RR1 



'as 



FR1 » *-RLl 



[0 1 3 6] H1 6(4, ECU8lCfclt*ita*»J»* 

o-ci*. ikttBZn., ' , z FR1 * , z^ ' % z 



RR1 ' > V aS - V FRS - V RLS - V RRS SttttH" &o life 

T±T«£z ai ' , z ffl \ Z w \ Z*, ' <D^tb 

[0 13 7] fifeT±TjS*atfJ*a : 1 t«iT<DW= 

[0 13 8] 
[11 5] 



tfteT±TSS*tti*& 
10 ra . 10*. IOrrOTMICEIL 



Z r l i ' 


= S Znt" 


d t 




Z F R 1 ' 


~ S Z FRl" 


d t 




Z RL 1 ' 


= S Z R L I " 


d t 




Z RR I ' 


= S Z R R i " 


d t 





1 T-l*, ±TG-tr>+J-£*;h, 
y37^7^V-/\'1 O a . 



*0fciJ2lZ 



Zrli ' • Zrr, ' £&til*$"3> 0 

[0 13 9] tffeT±TiSJt»di*a 

[0 14 0] 
[Si 6] 
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Z FLi * 




S Z FL 2 " 


d t 


-v FLS 


Z r r i * 




I Z FRl" 


d t 




Zrli' 




S Z R I 2 " 


d t 


-v B , 3 


Z RR 1 * 




S Z R R J " 


d t 


"Vims 



If toT±Ti8lStttt*aE : 2T'li, ±TG-fc>-*7 a , 

7 FR' 7 RL' 7 RR^tb^ Z FL2 " • Z FR2 " • Z RL2 " ■ 
FL2 ■ 2 FR2 • Z RL2 • Z RR2 £t?t±iL* Hfcti£tl 

fcSSZpu ' . z FR2 ' . z„ ' . z W2 ' **xhn 

U Z a , ' . Z FR1 ' , Zrl, ' , Z m ' -2> 0 & 

fc, x hp-?&fiv as , v FRS . Vrls , Vrrs i* % a 

[0141] Xf*;?S3 20tlt C*l&<DfctM6» 

(dtcraaM^aatCn.. c FR . c^. loosing 

+Z> (Si 4) o L*«ifc, @S»S«»C a , C FR , 
Crl. 1 0„, t^f *;?S 1 3 0 tH-fl)*4*ffl^t 
fWSffiHfllcftijEL (S3 3 0) , StMSttftCn.. 

■A<-IW-*J:5(C7^yai-*tlll»-r* (S3 4 

0) c 

[0 14 2] JU±, KWtf:<fc5l:, 
l*fc»B2 0 0li, «t£*(**<DB(=«klt&*i**rt 

?7-/<1 On. 0>8g2)£pJ&-f £7*^3.1-* 2 a 

mii0±T^fS]iisz FLI . «tt^«(*^a>mi(Dfi 

7?7— /<1 O^^grttfW&rScfcdU^^x 
2 FL **|»+**WP*«i*«jL* 8 

[0 14 3] ECU8I*, ^A-f^^^llli:!^*, 

«toTi=«a***iii la^-tT^iaaazfL, at; 

tffcTBKttBM-* v 3*$7?7-/<10 a Tag<flj£ 
»B±*A^iEaMlcSyTlf*X*-r7--/^S/a^^ 

7^v-/<i osl^ (D«sft»c s i::itc-c\ mst 

1 1 a &tfmi*2 0 1Pp1<Dv3 v*777— /<1 0 a (7> 
*«a**H^f *«fc5(C7**iX-* 2 a £$WlT 



[0 14 4] 

tva **7?v-/<©«a**aa*M»-r*<D-c, 

So 

[BBia>IB««KW] 
[DB 1 ] *H0ft«B. 
[02] 01lc^Lfc*ffi<DI-lfcg]»rffi0o 
[B3] B2(c^L/=BSgSt5±S«a>ll-ll^a]Kffi 
Bo 

[B4] B3«c^Lfc*>at/^7^v-/«D«P»tt*: 
Bo 

[B5] •>3^*7^V-/<©3(»*a>#liaaic»r 

[B6] »ffifl)vXfA**tvXfA||«H« 

[B7] *ffl©tt«**-r;HfcLfcB. 

[B8] *Ba>*fJ*^x;HbLt=B. 

[B9] ECUlc«fe*3(a[*«Hii*ft**-r7P-^^ 

-ho 

[Bl 0] B9lc^r«tfllS*KS{llk0)31*«ft«^ 
t7P-f ho 

[an] B9i=*^aMBB«*a««a>aiw*at* 

t7P-ft- h 0 

[012] ECui:<fc^^W^^^t7a-f 

V-ho 

[013] d 8tr tc^, c^omm^tcf^yo 
[014] Ecui=*ftatt*«wi*atjS'r7P-^ 

v-h 0 

[015] *ffi<DM£«£^70MbLfcB. 

[016] EcuickiBasnwpsact^-r^p-^ 

1 1«. 1 la. 1 Irr. 1 1rl"*^ 201-$ 

lOpR, 10 a , IOrr, 10^-5/3^^7^7 
-/\\ 2,,, 2 a , 2 W . 2i»7>fiI-», 8- 
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